tions fully supported these assignments. Hence, 1 was 6-hydroxy-1-methoxycarbonyl-b-carboline and was called begonanline.
Nantoamide (2) was isolated as colorless syrup. Its molecular formula was determined to be C 16 Methyl (S)-glycerate (3), colorless oil, had the molecular formula C 4 H 8 O 4 from its high resolution EI-MS. In the 1 H-NMR spectrum, two diastereotopic methylene protons at d 3.84 (1H, dd, Jϭ9.9, 3.4 Hz, H-3a) and 3.91 (1H, dd, Jϭ9.9, 3.4 Hz, H-3b) coupled with a methine proton at d 4.28 (1H, t, Jϭ3.4 Hz, H-2) inferred the partial structure HOCH 2 CH(OH)-. A methyl ester group was indicated by an IR absorption at 1740 cm
Ϫ1
, a carbonyl carbon signal at d 173.5 and a methoxyl proton peak at d 3.83. A broad IR band at 3417 cm Ϫ1 revealed the presence of hydroxyl functionality in the molecule. These foregoing spectral data confirmed the structure of 3 as methyl glycerate. This is the first reported isolation of 3 from a natural source, although it has been synthesized asymmetrically by Welzel and his colleagues.
3) The levorotatory optical rotation suggested the ab-solute configuration of C-2 as S. Consequently, methyl (S)-glycerate was assigned for 3. In addition, the 1 H-and 13 C-NMR signals for cucurbitacins 4-8 in acetone-d 6 were re-assigned unambiguously by the aid of correlation spectroscopy (COSY), heteronuclear multiple quantum coherence (HMQC), HMBC, and NOESY spectra, as shown in Tables 1 and 2 , and 48.8 (C-13), it was ascribed to H-30 and it connected to a carbon at d 19.1 in the HMQC spectrum, which therefore was assigned as C-30. The configuration of the cucurbitacin E (6) was further supported by single-crystal X-ray diffraction study as shown in Fig. 1 .
Compounds 2, 4-13, and some others were subjected to anti-HIV evaluation. Among them, the four compounds 10- 13 (Table 3) . Those compounds were also examined for their cytotoxicity and cucurbitacins 4-8 exhibited strong cytotoxic activity against two human cancer cell lines, NUGC-3 and HONE-1. Compound 9 showed moderate activity against NUGC-3 and HONE-1 cell lines (Table 4) . Furthermore, compounds 2, 4, 6, 8-13, were assayed for an- other two human cancer cells, breast carcinoma (MCF-7) and lung carcinoma (A549). Compounds 4, 6, 8, and 9 showed strong cytotoxic activity. 11 exhibited marginal cytotoxicity against A549 and MCF-7 (Table 5 ). This is an interesting result about cucurbitacins not only due to their potency but also to the consistency with recently reported anti-cancer activity.
5,6)
Experimental General Procedures UV spectra were recorded on an Agilent 8453 spectrophotometer. IR spectra were measured on a Nicolet Magna FT-IR spectrophotometer. NMR spectra were recorded on Bruker AMX-300 and AMX-400 FT-NMR spectrometers; all chemical shifts were given in ppm from tetramethylsilane as an internal standard. Mass spectra were obtained on Finnigan Trace and VG 70-250S spectrometer by a direct inlet system.
Plant Material
The rhizomes of Begonia nantoensis were collected from Nanto Hsien, Taiwan, Republic of China, in February 2002; the plant was authenticated by Professor C. S. Kuoh. A voucher specimen (No: PLW-020001) was deposited in the Herbarium of National Cheng Kung University, Tainan, Taiwan.
Extraction and Isolation The air-dried rhizomes of Begonia nantoensis (5.5 kg) were powdered and extracted under reflux with MeOH 6 times. The combined extracts were concentrated under reduced pressure to give dark brown syrup. The syrup was then suspended in H 2 O and partitioned with hexane, CHCl 3 and EtOAc, successively. The concentrated hexane layer (64 g) was fractionated on a silica gel column with a gradient of hexane and Me 2 CO (5 : 1 to pure Me 2 CO) into nine fractions. Fraction 2 was chromatographed on silica gel eluting with hexane-EtOAc (99 : 1 to 9 : 1) to obtain 2,4-diphenylbut-1-ene (2 mg) 7) and 2,4,6-triphenylhex-1-ene (4 mg).
8)
Fractions 3 and 4 were chromatographed on silica gel column with hexaneEtOAc (5 : 1) eluent to yield a mixture of b-sitosterol and stigmasterol (850 mg) 9) and stigmast-4-en-3-one (38 mg), 10) respectively. Fraction 5 was further purified by silica gel column chromatography using a hexane-EtOAc (9) Ͻ2.5 (81) Ͻ2.5 (78) Indole-3-carboxylic acid (11) 4.6 12.9 a) A549ϭhuman lung carcinoma; MCF-7ϭhuman breast carcinoma. b) If inhibition Ͼ50% at 2.5 mg/ml or inhibition Ͻ50% at 20 mg/ml, percent observed is the value in brackets. Fig. 1 . The X-Ray Structure of Cucurbitacin E (6) (3 : 1) mixture as eluent to give nantoamide (2, 9 mg), oleanoic acid (1 mg), 11) (Ϫ)-auranamide (9, 7 mg), 12) glyceryl-1-tetracosanoate (6 mg), 13) lutein (3 mg), 14) methyl vanillate (2 mg), 9) vanillin (4 mg), 15) and eudesmic acid (3 mg). 16 ) Fractions 6 and 7 were chromatographed on silica gel column with CHCl 3 -MeOH (19 : 1) eluent to give 9-hydroxylinoleic acid (8 mg) 17) and a mixture of b-sitosteryl-b-D-glucoside (2.5 g).
9) The CHCl 3 layer (41 g) was fractionated on a silica gel column by eluting with a gradient of hexane and Me 2 CO (3 : 1 to pure Me 2 CO) to obtain seven fractions. Fraction 3 was chromatographed on silica gel column by eluting with hexane-EtOAc (5 : 1) to give a mixture of 6b-hydroxysitost-4-en-3-one and 6b-hydroxystigmasta-4,22-dien-3-one (46 mg). 18, 19) Fraction 4 was chromatographed on silica gel column with a gradient of i-Pr 2 O-MeOH (49 : 1 to pure MeOH) to give 2-(2-hydroxytricosanoylamino)-1,3,4-hexadecanetriol (28 mg), 20) methylparaben (1 mg), 21) p-hydroxybenzaldehyde (4 mg), 21) and trans-docosanylferulate (15 mg). 22) Fraction 5, on repeated chromatography on silica gel column with a gradient of i-Pr 2 O-MeOH (49 : 1 to pure MeOH) afforded cucurbitacin B (4, 60 mg), 23) dihydrocucurbitacin B (5, 5 mg), 24) cucurbitacin E (6, 18 mg), 4) dihydrocucurbitacin E (7, 4 mg), 23) cucurbitacin I (8, 3 mg), 4) dihydrocucurbitacin I (1 mg), 4) 3b,22a-dihydroxyolean-12-en-29-oic acid (10, 5 mg), 25) indole-3-carboxaldehyde (15 mg), 26) indole-3-carboxylic acid (11, 4 mg), 27) 5,7-dihydroxychromone (12, 4 mg), 28) (S)-N-(1-hydroxymethyl-2-phenylethyl)-benzamide (5 mg), 29) vanillic acid (4 mg), 9) piperonylic acid (1 mg), 30) benzoic acid (20 mg), 31) and caffeic acid (2 mg). 15) The concentrated EtOAc layer (16 g ) was subjected to column chromatography over silica gel and eluted with a gradient of i-Pr 2 O-MeOH (5 : 1 to pure MeOH) to give nine fractions. Purification of fraction 2 by silica gel column with CHCl 3 -MeOH (9 : 1) furnished daidzein (2 mg), 32) protocatechuic acid (6 mg), 33) protocatechuic acid methyl ester (11 mg), 34) 4-hydroxybenzoic acid (5 mg), 9) and pcoumaric acid (1 mg). 9) Further separation of fraction 3 on silica gel column with a gradient of CHCl 3 -MeOH (9 : 1 to pure MeOH) yielded begonanline (1, 5 mg), methyl (S)-glycerate (3, 9 mg), and (Ϫ)-catechin (13, 998 mg). 35) Fraction 6 was chromatographed on silica gel column with CHCl 3 -MeOH (5 : 1) eluent to yield vitexin (50 mg) 36) and fraction 9 give nicotinic acid (5 mg), 37) uracil (3 mg), 9) 1,2,4-trihydroxybenzene (2 mg), 38) and cucurbitacin F (0.6 mg). 39) Begonanline (1) Nantoamide (2) ϩ (Calcd for C 4 H 9 O 4 : 121.0501). X-Ray Crystal Data for Cucurbitacin E (6) Data were acquired on a Simens Smart CCD 1000 diffractometer. All intensity measurements were performed using graphite monochromated Mo-Ka radiation (lϭ0.71073 Å). Cucurbitacin E (6), C 32 , 2q max ϭ56.66°, crystal dimensions 0.30ϫ0.20ϫ0.10 mm 3 . The crystal structure was solved by a direct method. Full-matrix least-squares refinement of atomic parameters (anisotropic C, O; isotropic H) converged at R 1 ϭ0.0798, wR 2 ϭ0.16988 over 7039 reflections with I Ն2s(I). The absolute stereochemistry cannot be directly determined from X-ray data, but it is correct as shown based on transformation of 4 to the known di-p-iodobenzoate ester of cucurbitacin D.
40)
Anti-HIV Assay The anti-HIV assay was carried out according to the procedure described in the literature.
9)
Cytotoxicity Assay The cytotoxicity assay was carried out according to the procedure described in the literature. 9) 
